GATA family transcription regulators and their co-factors control the cell fate and differentiation of several tissues. Gata2 and Gata3 and their partner Tal1 are also expressed in central nervous system where they regulate development of GABAergic and serotonergic neurons. Without these proteins subtypes of these neurons are lost as their precursors change their fate to other neuron types. Here we analyse the role of two GATA co-factors Friend of Gata 1 and 2 (Fog1 and Fog2) in development of GABAergic and serotonergic neurons. Both Fog1 and Fog2 are expressed early in the development of GABAergic precursors in midbrain and rhombomere 1, while only Fog1 is expressed in the serotonergic neurons in the anterior hindbrain. Similarly to GATA factors and Tal1, the Fog proteins regulate the heterogeneity of GABAergic and serotonergic neurons, but the inactivation of these factors in the midbrain and rhombomere 1 does not lead to fate change that is characteristic to Gata2; Gata3 and Tal1 mutants. Instead, Fog1 and Fog2 work redundantly to generate the different subtypes of GABAergic neurons in the midbrain, while Fog1 is needed to create a specific population of serotonergic neurons. Understanding how conserved signalling pathways direct epithelial morphogenesis is an important developmental biology concept. As morphogenesis proceeds the environment in which signalling pathways act also alters. Epithelial morphogenesis and continued signalling are therefore likely to be coupled as both processes affect the workings of the other.
Understanding how conserved signalling pathways direct epithelial morphogenesis is an important developmental biology concept. As morphogenesis proceeds the environment in which signalling pathways act also alters. Epithelial morphogenesis and continued signalling are therefore likely to be coupled as both processes affect the workings of the other.
The Drosophila pupal wing represents a good model to investigate the mechanisms of coupling due to its simplicity and the high levels of understanding of its signalling and morphological dynamics. The interplay between the conserved BMP signalling pathway and wing vein morphogenesis is being investigated to identify novel coupling mechanisms.
Candidate coupling genes were identified using a microarray to record differential gene expression in BMP signalling mutants and a subsequent in vivo screen identified which genes are required for wing vein morphogenesis. Genes that are both the targets of signalling and are required for morphogenesis are good coupling candidates. The dynamics of signalling and morphogenesis have been investigated in flies deficient in candidate coupling genes linked to both the ECM and cytoskeleton.
During morphogenesis vein cells constrict apically, however the vein lumen forms basally. A computational model of the cellular dynamics of vein morphogenesis was generated to better understand how changes in cell shape contribute to vein morphogenesis. The model suggests that apical constriction of vein cells is not mechanistically necessary for vein lumen formation. However the loss of apical constriction by targeting components of the actomyosin machinery still disrupts vein morphogenesis. Apical constriction is also regulated by BMP signalling and can be induced in ectopic clones of active BMP signalling. As apical constriction is regulated by BMP signalling and needed for proper vein formation (but not to mechanistically form the lumen) it is being investigated for a role in coupling vein morphogenesis with further signalling. Nitric oxide (NO) is an important signaling molecule for biological processes such as vasodilation and neurotransmission. Recently, we found that NO is produced in the Xenopus embryonic epidermis through various developmental stages (from gastrula to floating tadpole). Xenopus epidermis is composed of 4 cell types: goblet cells, multi-ciliated cells (MCCs), small secretory cells and two types of ionocytes and nicely reflects composition of specialized human epithelia such as lung epithelia. Our results indicate that the NO is presented only in certain epidermal cell types (mainly in ionocytes and MCCs) and that NO is responsible for epidermis development through regulation of epidermal specific genes expression. We have studied the molecular and cellular changes in the embryonic epidermis after NO inhibiton. Our data indicates that NO inhibition causes defects especially in formation of MCCs development through classical cGC-cGMP-PRKG pathway and furthermore we showed correlation between NO and Notch pathway. Altogether, our data indicates novel important role of NO during embryonic development with potential impact in understanding of human mucociliary epithelia development and its defects. Mitochondrial fusion and fission are required for a plethora of cellular processes chiefly energy metabolism, cell cycle and apoptosis. Its role in signaling during differentiation is only now becoming clear. Recent studies point towards mitochondria acting as platform for signaling pathways such as Hippo. The EGFR and the Notch signaling pathways interact with mitochondrial metabolism and morphology but the underlying mechanisms are not understood. We have studied the impact of fused mitochondrial morphology on the EGFR Ras ERK Pathway in oocyte patterning and on Notch mediated follicle cell differentiation in posterior follicle cells (PFCs) deficient of mitochondrial fission protein drp1. Drp1 is essential for embryogenesis and stem cell differentiation. drp1 mutant PFCs exhibit Abstracts S94
